Impact of spacers on the hybridization efficiency of mixed self-assembled DNA/alkanethiol films.
The immobilization of DNA strands is an essential step in the development of any DNA biosensor. Self-assembled mixed DNA/alkanethiol films are often used for coupling DNA probes covalently to the sensor surface. Although this strategy is well accepted, the effect of introducing a spacer molecule to increase the distance between the specific DNA sequence and the surface has rarely been assessed. The major goal of this work was to evaluate a number of such spacers and to assess their impact on for example the sensitivity and the reproducibility. Besides the commonly used mercaptohexyl (C(6)) spacer, a longer mercapto-undecyl (C(11)) spacer was selected. The combination of both spacers with tri(ethylene)glycol (TEG) and hexa(ethylene)glycol (HEG) was studied as well. The effect of the different spacers on the immobilization degree as well as on the consecutive hybridization was studied using surface plasmon resonance (SPR). When using the longer C(11) spacer the mixed DNA/alkanethiol films were found to be more densely packed. Further hybridization studies have indicated that C(11) modified probes improve the sensitivity, the corresponding detection limit as well as the reproducibility. In addition two different immobilization pathways, i.e. flow vs. diffusion controlled, were compared with respect to the hybridization efficiency. These data suggest that a flow-assisted approach is beneficial for DNA immobilization and hybridization events. In conclusion, this work demonstrates the considerable impact of spacers on the biosensor performance but also shows the importance of a flow-assisted immobilization approach.